Introduction
Allergic responses to insect bites are both a common and unwelcome occurrence for many individuals. In certain situations, however, they can have serious sequelae. In this case report, we describe the first case of compartment syndrome in a child who developed a large local reaction to a mosquito bite.
Case Report
An 18-month-old male with a history of significant allergic responses to mosquito bites presented to our institution with a chief complaint of painful swelling of the left hand. The night prior to presentation, the patient's mother stated that the patient was bitten by an unknown insect in the region of the first webspace on the dorsum of the left hand. At the time, his mother presumed that it was a mosquito bite given his history of large local reactions to mosquito bites. Three weeks prior to presentation, the patient had had a separate mosquito bite on the right forehead, which resulted in severe swelling of the forehead extending down to the ipsilateral periorbital region. At that time, the swelling abated with oral antihistamines. With this current injury, however, the patient had no improvement of swelling in spite of administration of oral antihistamines and was subsequently taken to the hospital. The patient's mother denied any swelling in other areas of the body, hives, or difficulty breathing.
The patient's only other significant past medical history was for sickle cell trait. He had no history of atopic disorders, such as eczema, asthma, or any allergies to medication or food, and his vaccinations were up to date. The patient also had a family history pertinent for a maternal history of large local reactions to insect bites.
Upon evaluation in the Emergency Room (ER), the patient was noted to have significant edema and erythema of the dorsum of the left hand with a small amount of serous fluid draining from a bite site located within the first dorsal webspace. Radial pulses were still present at the level of the wrist, and capillary refill was less than 2 s. Xrays performed in the ER were negative for any bony trauma. While in the ER, the swelling increased rapidly during a 1-h period. Repeat physical examination revealed severe edema and induration over both the dorsal and volar aspects of the left hand (Figs. 1 and 2). The region was tense and exquisitely tender to palpation. Additionally, erythematous streaking was noted along the forearm. The patient's vascular exam, however, remained unchanged. The Plastic Surgery service was then consulted due to concern for compartment syndrome. Given the patient's examination, the patient was then taken to the operating room for exploration of the left hand with a low threshold for performing a fasciotomy and/or carpal tunnel release.
Once in the operating room, compartment pressures were checked and measured to be greater than 70 mmHg in both the thenar and hypothenar compartments, thereby confirming the diagnosis of compartment syndrome. Standard hand fasciotomies were made in order to alleviate the increased pressure within the dorsal compartments. Extensive tissue edema was observed once the compartments were released. Next, the thenar and hypothenar compartments were released. Finally, a carpal tunnel release was also performed for prophylactic median nerve decompression. Compartment pressures after release all measured approximately 20 mmHg. The carpal tunnel incision was closed using a plain gut suture, and the remaining incisions were left open.
The patient's subsequent postoperative hospital course was uneventful. The affected hand was managed with local wound care in the form of daily dressing changes and hand elevation, and the edema resolved without further intervention. The Allergy and Immunology service was consulted to perform an immunologic evaluation on our patient to possibly identify a source for his severe hypersensitivity to insect bites. The patient was examined, and routine labs were drawn. On postoperative day 3, the patient exhibited near complete resolution of left hand edema and good range of motion. The patient had been afebrile throughout the hospital course. His fasciotomy wounds were clean, dry, and without any sign of infection and, therefore, was discharged home with a prescription for Clindamycin and recommendations for daily wound care. As the swelling abated, the margins of the incision approximated adequately enough such that the decision was made not to pursue delayed primary closure. While a second procedure would have been a reasonable option, it would have required an additional surgery in a very young patient. The patient's family was instructed about the potential need for secondary scar revisions at an older age.
The patient's postoperative immunologic evaluation showed no evidence of chronic Ebstein bar virus infection, immunoglobulinemia, or white blood cell function defect. At the time of discharge, IgE levels were mildly elevated, which was consistent with a hypersensitive state. Since discharge, the patient has been on chronic anti-histamine therapy and has had several more mosquito bites, which have not resulted in large local reactions.
Discussion
This is the first reported case of compartment syndrome secondary to a mosquito bite. Insect bites and stings, in general, can lead to a spectrum of clinical manifestations as a result of either the direct effect of the toxin or the subsequent hypersensitivity response. These manifestations include a simple local reaction, a large local reaction, and varying degrees of a systemic response or anaphylaxis. Local responses are restricted to the contiguous skin and cutaneous tissues, whereas systemic responses involve two or more distinct skin or organ sites. Most toxin-mediated responses due to insects lead to small, localized urticaria, which are nothing more than a nuisance because of their pruritic nature. On the other hand, IgE mediated responses, such as large local reactions and anaphylaxis, can be associated with significant morbidity and mortality.
In this case, the patient presented with manifestations of a large local reaction with contiguous spread to the muscle compartments of the hand. Large local reactions, in general, occur in about 10-15% of adults [5] . These reactions are defined as edema and erythema at the stinging or bite site with a diameter greater than 10 cm, peaking in intensity at 24-48 h after the inciting incident. The contiguous extension of the edema into the muscle compartments, in this case, was significant enough to cause intracompartmental pressures to be greater than 70 mmHg, making severe tissue destruction inevitable if left untreated.
Two features of this case presentation may explain the relative rarity of this occurrence. First, the patient's recent prior history of severe reactions to mosquito bites may have primed him for a more significant reaction and lead to the contiguous spread of the hypersensitivity reaction to the muscle compartments [2] . Additionally, because the patient was only 18 months of age and had relatively small muscle compartments (especially in the hand), even moderate amounts of soft tissue swelling could be associated with a serious risk for compartment syndrome.
Compartment syndrome, in general, is difficult to diagnose within the pediatric population. The cardinal signs of compartment syndrome can be difficult to identify in the often crying and uncooperative child, especially in the younger age groups, as one study showed that less than half of children will have more than two cardinal signs of compartment syndrome [1] . The majority (more than 90%) of these scenarios presents in the setting of soft tissue or bony injury/manipulation [1] ; however, other causes have been reported including bleeding disorders, septicemia, animal bites, IV infiltration, and vascular injuries. The latter group of causes is significantly less common and associated with longer delays to surgical intervention [4, 6, 7] . In this case, a significant delay to treatment could have caused intrinsic muscle fibrosis, complex contractures, significant limitation or loss of function of the hand, and possible amputation [7] . Fortunately, however, the scenario was quickly identified and treated. The patient has since been receiving treatment with daily anti-histamine therapy, which has prevented any other serious sequelae from occurring.
Given the risk, albeit low, of compartment syndrome in individuals with a history of large local reactions, these individuals should be advised to take certain precautions to prevent the inciting incident from occurring. For some individuals, this will include wearing long-sleeved clothing, removing standing water from around the home, and using insect repellants. For individuals with significant reactions to mosquito bites, repellants containing N,N-diethyl-3methylbenzamide (DEET) are recommended, as studies have shown that they provide the most effective and long lasting protection against mosquito bites [3] . Acutely, large local reactions should be managed with cold compresses, oral antihistamines, and analgesics [5] . Additionally, oral steroids have been advocated by some when the edema associated with a large local reaction is spreading, or when the reaction involves functional impairment or the facial region [8] . Finally, because these hypersensitivity responses occur on a spectrum, and anaphylaxis is always a possibility, individuals who are at risk should also be advised to carry epinephrine with them in case of an emergency.
Conclusions
This is the first reported case of compartment syndrome secondary to a mosquito bite. For the majority of individuals, insect bites and stings are no more than a common nuisance; however, for those individuals who develop severe or exaggerated responses to them, it is important to counsel these individuals about the risks and signs of compartment syndrome, especially within the pediatric population. Individuals who subsequently develop compartment syndrome as a result of their severe reactions should be provided the option of daily antihistamine therapy to prevent further significant events.
